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3 W f'izmL<^ LED (I^TferJ^'f jT- K ) 

Srtiilc. H>n5lllOh7>->'*x^i:IS2(7)h7>'i^'x 
1 5:3S{c:;t:xXJi3f 7-^&|gS)«-f-5r|5lll 1 0 h 7 

ti-t^fm^tX-m^L. H(rf£lgltOLED[llS&COLE 
Di:||20LED mggtT) L E D i; €r3<5:(C^TX{iM*T 

[ff^Ji 2 ] mimmmmim^^m . mum i 

tarn 2 <r)^vuxm^?:^-r&m2 cojvuxm^^^^ 
t . friem i ^^^^^yu^fi^^ssst/ii 2 wc^uxfi-f- 

immms] ffiBigioLEDiiissfc«mi<7)JSin:5- 

■ftLxm.i^Mmi:miL. 15121^2 col EDHSst^^m 
2(Dmi^'(f Lxm.^mMt: mu-th tti>iz. mim 
^!)$|J^»^t-^^*Kco$lJffllg^5<7)T^c a/ d ^j^a5s.t/w 

mt<r)^t^:s.i/m^ 2 comMtm 2 <o l e d mss t 

tcfcv^-cji, mUAyD^^x'wiimmmmmmK^ 

ti(7)^-if{:msim^siX'&mmtimm<iL. pstii>^ 
led M^commmmtamm&t^m^m^mi. 
fzzt i:mm ttz t ^ i,zii. Mien 1 <7)JV\^xm^<^^-< 

I if ^3S4 ] mmm^^: . mm 2 co^^uxm^i: 

mid:mi(7}^^)i-xm^bm2(r>^v)^ximk<oikm 
mi:t-ofcm^^mim2<r>hyyi-'x^<r)<-x^m 
iii-t^m2<r>f^mmy-hkX'm&Lfzzt'S:mit-r 



[ff^JSS] frlEll2«o>'NVP;^fi-^<7)y>vuxiia?r. i 

^»Bt7) 2 Hcig^ L7t ^ i: ^ ^ i: -ri. 1 X 

^i^zmfSicrn^EDtmrnzmm^ti. mmmmnLtim 

laoLEDcOfBlffiJ; ')ffi!n:5r:n-L-CitS[«aS*^EpjD$^t 

-x^iii:fj-t^ms^tx'm^L, m§imm^<^mm 
mm^co±mm%:-smi-^ ztizx*) mmw^co led 

±ui:um'i-i>mm^tX'm&Lfz:i t ^mmt-^h^ 
[ 8 ] a/d s:mgP2ii^itKSi5 1 ^ friEirasM 

ffllft-^^#a<7)$tJffllgB<0T{ci§(tl.-*-, mfie^SicO 

L e Dm<r>mMnM^mimYthwmfwm^^m 

<t, |5lffiCit5i-S'JlsIK(cJ:S^ffi«E&mr!5iBt&®Jffllfi-^ 
5^¥StcA:^iL. |Hiig«j$ijfflifi-^^*atcfcv%T 
MHA/DSmaSTMffiiJJ-EttEESrx^ j^'^'^l'T'- 

jt«iL. n&M.^ii»h^i,zm\^xmmmk<rmm 
mmm^coimm'k-si^ u , H?iB«ia^ led <r>^<r> 

t:-mz-th J; 0 (c$ij^-r ^ ^ i: ^I^IS t -r SIS 

^i■^$:8i^lesg«l^^iffll^t■^56^*s^cA:^IL. isnBissijffli 

«#5l^#StC*J(,^T{±. iwfEA/D3^Si5-Ct!lfa«itB 
mn'k'f^=J^>V'r—?\.z^L. Pl^tfcx-rJ'S: 
BulBitiKgiS-C'SSfSffltibiKL. l«lJt!Kt3tJtti.^tcX5 

mmitcom h $ t-cfriEaiicio led cn^cDm^ 
imim. 1 0 1 m^smm^ . mt^s^mmm^^ 

U . )SMA:*Diatc<±KriEas;c<OL E Dffl<7)itt8iCSi®S: t, 

mWi^x-m^ Ltz z t sr^i: -r 6 , m^ma 

[ft^jsii] mimmA:hmzmftt&m^mm 
Sr, mim^(OLEDm(om.^mmizmA^it-Lxmm 
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iiss-r-m L . BinB«iiUfi^ic:K fiiB^<r) led 

O3^^?:J'^^^^^c0LED*<l:?lJ^^^M$i^. |5lit?iJJg 

EPJa$^^i.||lcOLEDESSi:, •y^>'/m<r>t^2 
<r>\'V>'JX-!f<r>ai'^-^ {.ZW^CT) L E D s- ie?ijtc«i^ 

l)>'NVI/;^fi-^-C*>4^2<75ft-^i:$rig|!l$iJffllfi-^i: LT 

^-rsis&fjpfi-^^&^^Si:. HtfiaiM!i$ijfflifi#fi 

v-'X i: 2 CO h 7 :x i^X i: $: 3c5:ic:^ :xX<i:t 7 
S Slftfi-f-^ IHIH 1 <55 h 9 V i?;^ <o^-xx«m 2 <0 

ISIg 1 <5D L E D I1]K<35 L E D i: I? 2 <7) L E D (US&O L E 

t -r I. »s 1 4 im<r>^mf-mmimmm, 
immm 1 6 1 Htnam i l e DBsittiig i (Dtm 

m2<om}i^itLxm.^mM{:m\rri>tbi>iz. frte 
mmmmm^^^&(mmsii<^TizAyD$mmRx/ 
W^gpt$:iSfts-:fir. Buieili(7)StittsiioLED 

E8S t coS^;^iat/Mf em 2 OStit t II 2 CO L E D UK 



mz^^^xii. HirieA/Dsa^aiT'fnestK^ajffl^E 

cO±liBffi«r^< flfe:fr<^LEDig»cOjS«-Wia$-«< 
■^^::fc^!}^i:-r&»«JS14XJ±it^l 5I215CO 

#SJ: Dco^^^coi? 1 (^fi-i-*^iEfflA:»3^tcA:»3 

mAKn^i>z{imiMm<r> led fflcoKssaj®?- t 

ii^gg ct 0 ofi^fc <?)t&ass- 1 oTtfi^s- mriBii i <o 
h v>'Jx^<r>'<-x^m^-thf^ 1 cof&s«^^'- h 
i: . HtrlBJa^lBlff J: 0 coffi-f-i: SI 2 <0«-^ col&aa 
fc o tzm^^mss^ 2<r>Y^y=Jx ^<D^-x^m& 

■thm2 <7)mmmy- h t x-mis. ttzzt^mit-tt 
msm 1 4 ximmm 1 6iBmco3%3t«TiB»sijffli^ 
s. 

[000 1] 

atc^O. J: OPiNHfcti, (LCD) <^)yN' 

■y^^-f h^{Cfi|ffl$nSLED (^y-f 

[00023 

yem^mmmm^mi<r>-mx'hi>, a^coidic. 2ts:fi?ij 

X'liSmt L/vTLED (LED21. |Bl22, |SI23) tX-i 

'/^>"^m<r> vvyi^xs'im.mfiim.KTibt^h-^jih 

— -PCOLEDESSts |5lt< BfflcOLED (LED24. 
ISI25. |p126) tX^ 'y^>'ym<^hy>z^X^TK22S.X/ 

mmi2itt^h^j:i.m<n\^ED^^tifim.mzw^^ 

tt. .rix<^M^]Jgg!<OLED[IISS-SllJ:9fifiiR21^ 

^n-Lm^mscoffigsmiKVcc (do *><c>«istt*&s:g(t 

M?im^<OLEDIlIiS<0«fflSCt±. 

2\t^t:><r)^v\^x-mmmmmms\wK-)) v. muR 

^lR22^tl-^tl(r>^—X^mx.h. CliX<?>TR21X«TR22 
[0003] 

[%HS**)B^LJ:3t-r^i8a] t*-L^*<A., mm 
^<r>^^m'^wmmmmmzi5\^x\i. isiscoled 

(LED21~LED26) 5r— ^CC3j->-^7$-li-i)3ty) 
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COT'S)*. 
[0004] 

m<7mi<7)\''^:yi^x^cr>ztv^^i>iizimL<7)L.ED 

^- H ) i}<m.mzmm^ti. mmmmm Ltzmm. 

x9<r>o\^-P9 i,zMm.cr) LED ^m.mziim t , IniiS^fij 

«is*'fenjD§ixi.ig2<^LED[iiKt> fjieiBicoh? 
yjx 9:^\iW> 2<r>v ^y'Jx^<7)ys-y^yumi,zm-t 

yt:yNvi'Xiiiioii2<o>''?/i'X(i-^fc i:mbmmm^k lx 

ct *)<7)!mmmim-i: 1 1 mieis i co h 5 
-Jx^ tm2(r>h^yi^xy bi:^iz:tyxi±:tyt 
l^mm^i mmi<r>hyy i^xi'(7x^-xxiim 2 cn 
Y^y~jx9<n^-x'^]ii,-yi-th'minhX'm^'L.. m 

ten 1 «0 L E D in K<?5 L E D i: ^ 2 CO L E D HISSO L E 

D h ^-^\.zmx\mf\-^hmm=f-mme^m.-^ 
wikth\,<nx'hh. 

1 0 0 0 5 1 ^fz. mimmfmm^^^^m:. Buie 

% 1 <r>/^)Vxm!^^^E:th^\ <r>n)\,7M^Wi&.U 
t . mriem 2 coJVuxm^^:^'thf^2 cnfvvxm^ 
^gi5 1 . itriem 1 <59>NVuxft-^^a5at/m 2 co^^nvu 
xm^^nt ^vm-trnvrntx-mm-h . 

[0006] ^fz^ friamicOLEDlHimcti^l^S 
fitSrtn-LTitgiESigSrEpiiaL. mrfEm 2 c7) L E D iHimc 
«m2coj&i3i2r^hLTiSsK«j!iS:EPtirt*i:i:ttc. mi 

tmmmmm^&^B.m\m^cnT\.zA/T>^mR 

tXfiJ^gCt^rSftS-*, Bul5mi<7)ffilJit^li7)LE 
D HIK i; co^^Aat^Mie^ 2 c^SJti: ^ 2 C7) L E D 0 

ti-f*i<^7-'-^5:fiie*'j^a5-C'SiinitJt«?*'JsiJL, m 
^t*>-:S-c7) LED iHiKcoB?fate®i^aifflmflE*>'ffij^ffl5: 

S-tTt i: 5:¥iJSiJ L/C h % \,zii , Miem 1 c^nivxm^ 



-ri.. 

[0007] tit. BiflBigi&SSS:. B5!em2«yNVUXfl 

1?ieil 1 cO^NVUXfi-^i: coi&g«=& i: o^fi-^5r friB^ 
1 c^) h 7 i^';^ ^J' co^-x^j^ai-t 1 c7)iSiS«y- 
Yh. ■miWil<r>/V\^xm^b^2<nfVi'Xm^b<^ilk 
mm t^fzm^'k-msiM2(r) h 7 y vx^'c^-XA. 

[0008] ^5t, 1iriBII2c7)y\VPj:?.^i-f^CD>''?;l'Xi|i 

ijgK8<7)2^<7)i(cig^-ri.. 

[0009] •7^>'^fflC0h7>' 

>''X:$'corJUi?:J'(c:1SS:OLED3!)qi?iHcS8?:&ii, |l| 
«aS*-'Epjp$ii|,LEDtniSlt, ±R8ffi$rT!r^L/v:igjS 

tc. mneb5>'i^';^^'$r:t>'X<i:t7-ri.iEBft-^^|n| 
h7>>''x:5'co'<-x^tii:>3-r*IE«j^[|5tT-««L. mi 

ME^IRcT) LED <7)^^<7im^ ? ^SBfe^^gg 
»)$iJfflIJIS^^«t-|. t COT'S, I. . 
[ 0 0 1 0 ] miSMms^mm^^^^?: : Biifie 

.' iijfe«coiBUi$iifflift^s-i^-r«.ig»[fi^sa5fc . .iJiieii 

[0011] tfz: A/Dmmm.X/ii:M^t^:mim 

wmmm^^^^mm^<oTizmiir?>-if. msm 
sic<7) L E D m(r>m.mMm%:t&mi^m-tmin,mmmi 

iSft. |Si«in:^l>JIIIISt'J:-S.:M-EmS&mrieiBKl$iJfflim 

^^^mzx:hL. mmmmm^-^^mza^^x 

a. mjlBA/D^SiJ-emnB^ffi«ffiS:x>f i^'^J'yl^r- 
^'(c^L. |5l^^L/C7-'-^^mriBit«S?a5T'aJ^ffit 
JtiSt, ii)it«ict5tt-&^lcf5l:.TmifB^jSt^<0|g»i 
$iJfflim-^co±ISffiS: "T^ L . ffie«!Rco L E Dcofbtco 

[0012] i/c. Ayu^^Rz/im^b imsm 
m\mm^^^&<^mmu<^Tizwf?>-'ij, mm^ 

cOBfll,$5r^ai-rS3^-bV-9-5ri5tt, m^-^y^XKXT) 

miiim^^mtmmmmm^^^mzx:hL, mmb 

Umm'^^^^mzii v ^T <4. buIEA/D JSSST'mife 

^S:mi!eitlSS5T'^ffii:Jt*2t, HJt^tctJft?.^ 
tcfS tT miieiijS^*<0|gSj$iJfW(i#co±RSilS:^ L . 

iiiie^H3t<^HBs $ tzfSi tTfrieig»co l e doi%^<o 
[00131 iTt, friaiEi&ass:, mmmmmm^^ 

^*SJ: •J<0«g»[«e<^|gil!ffiiJffll<i-^3&«jEffiA:'3SgtcA:'3 

3OTA:»3^i:J4miie«St<^LEDfflc7)il8SmiSSrt 

kiz^^'ftLfzf'ibWL&cDm.m.mEEimiit. mimm 
mmm^i!}<mmmMKi:mx.tim^?:y<juxmt tti 
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[0014] tJt, mimsiX-nmm-m-hw^nSi 

l?iei®RcoLEDffl<OStemi®fc:»!n:2::n-UT»S? 

[0015] fne^iftSB?-. mmmsmm^ 
L , m^x-y)^\.~\imi'm.<r) led ffl<7)itssmj!!i$r 

[ 0 0 1 6 ] tit, BirlEiBiftgPS:, MiBiB»*fJfflIffi-t^ 
►)<^ig»[«<o|gl&SiI<mi#*<IEfflA:>3SI3tcA:>3 

■9-J:0o«!ajft-§-*«A*)L, HaieiEl!)StJ(ai«-§-*^laie«l 
"li^T'^fiS t . Huie^ajfi-f-tcfE \:.XmWm.<r> LED 

[0017] ^wm. •y^yrm<^m i co 

h7>i^'X9<Dai'^:$' l,zmm<^ LED *^iS?iJ (cjf ? 
it, |5llt?'J«^Lf^:Sia:cOLEDc7)ft!iSSJ;r)«ln;$r:n-U 
^iS8£«iS*«EffllD$/tSlll<OLEDlHl88i:, -y^ 
y iJ^ffliOll 2 cT) h 5 y i^'X ^ <7) rj Ix rJ' tC^g^O L E D 
SrilMlcS^t. |Hlit?iJ«iggL^«!gt<0LEDOfl!lffiJ: 

*)imts,tfii:'n-LxmmMMifimn^tihm2<oi. e d 

ivxm^h^j:i>fvvxm^x'hh^2<7immi ^^wm 

mm^t\^x%^-rhmwmmm^^^fkt. mtm 

|g 1 <?) h 7 >'i^';^ k II 2 O h 5 >- i^'X ^' i: ?r^tC^ 

•Cli^L. ltriemii^LEDEIJ»<J5LEDtl|2«^LE 
D|Ilg§<7)L E D i: &3S5tCji[*TX{4M*T-r-&fBK^^iB 

[ 0 0 1 8 ] ^Tt:, H>riBlBi!jfS<Jfflifi-§-^^#SSr, mrie 

[0 0 19] H5feSSl<OLEDIlimc{4Sgl<?)ac 

mrifVxw&nM^mwL. ms^2<Di^EDm^tz 
ii^2(r3i&m:irLxmMmM.imwthttuz^ m 

X/¥\'&UtWlrh-ti. mfieill^0S6ii:mii0LE 
D iHlffi t <?)f$^&i;f mff en 2 coffifiLt m 2 (7) L E D [g 



#atcfct^T«. MfeA/D^gBT'B«nettK^aifflm 

ixA»-:fr«o LED m,<nm£mi^\iimm.ifim^m 
mx.fzztt:m\\Lt:t^i,zi,i.^ mimmk<r>^i(7>m 

■^±ISffi^^<L. fl!j:fr<^LED|ilK«7)^*nWia2:« 
[ 0 0 2 0 ] t HuieiEttaJ^: . BulBIBa&$iJWi-^^ 

L . j£fflA:'3ai=«4H(rieis^o L E Dmc^mmmMi t 

\<oh 'y>i^x^(ry<.-xr<m!^'i-h'm 1 <ofsrafliy- 
h t . mmnw^ i d <r>m^ tm2 <Dm^ t <omm 

[002 1] 

la. ia2«4iai5ri»HJ-rS/t*^<7)^''r Af-^-'hT-fc 

^2<7)mmmx'h^xi^ED^<7)mi$ out. mm 
i±m3i:mm-t^fztb<^^-(j^^^r-hX'hi>. s;t, 

0 5 «*|%HJt i Sf|pt3R^^|g»MfflI5IS<Ol|3 

«?ij-cs> o X mMmMVcccr,ms:mm^znti, mmMm<7) 

[0022] itz. m6l±:^^izXhftftm^fm!&\ 

mmm(r>m 4 crymmmx-h -oxmm^co^izm-^^^ 

m7ii:^m^izx ?>^^=Ffmmwmm<om5<7mm 

mxh-yxmsff^^mxh 0 , mmyt<7)^izm-^m 

miznm-tmk<7)W^yu-y:^mx'h^, tfz. m9 
t>'>xmm^<nmmM 3 eoflifig^riR oa^/^ t<oT 

$>0, •y^>'^^y>fX<7)e^XJ4-la5LED<0»lt 

kznm-hmmmu-f'o •/ ^mxs>i>. 
[0023] aT. ^^m<o^mi^iz•o\^xm.BMt^ . 
m.Mz. x4 •y'f->yy^x^m<r>fzih(r)m^-m^tm 
mz-^^mm-i>. micfcv^-c, assmiisvcc, ma 

Rl— R3. %3t:5^'f h'LEDl— LED6 mfX^ -y 
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2<^f6aay-h2 (KIT. ANDy-h2) 

Rx/A N D h 2 '^ii^ti<7iA:n-^i^mmmim^ 

fi#Sa5:f6*f ■& IS 1 cr>^VUXm^^%^^4si . MIBaS 2 
cO/'NVP^fi-^Sb$r3^-rSII2<7)/NVUXft-^i%±gP4b& 

[0024] ±iBis 1 <^^vi'Xims&jsafm2cr>^vux 

«-§-Sbco^5r02{c^-r. ll^<7)J;3tc, |g2<7)>'-?;U 
;^fi#Sb<7)ig^b{ill 1 <0>'f;UXft-tSa<Ojg«STacO 21S 
i:L. t^::. l|2<7)>'^;l'Xli#Sbco>''?;l/Xi|itc-:>V^T{± 

A N D M izam 1 <7)JVU:^m^SaRl/-m 2 <7)JVU 

tl. A N D y- h 2 iZlim 1 -^fl^xm^SaRX/m 2 CO 

>'^•;^;^^i■^Sbi:*^Ep^p$^^.^. dcO^S, 

TR 1 2 co'<.— ;^tc{±ia 2 (C^-r^?gc7)>''^;UXfi-^ 

3 tc. TR 1 X(in2co^-xi,zmh:^,^VUxm^-liyi-y 

5>^^*>-fix-Cv^§. ^ixtciO, LED • Am 
(LED1~LED3) 3^«LED - BSf (LED4~ 
LED6) <S3cStc^i^ (;iC*T) X\i^y UUl) 
(a!*Oj; d(c;^Tc7)LED7!)<|5lB$tc;:t>'Jr:7-r&C i:36< 
:i(ri^c0TrRiat/TR2OX'f xay^ti^^ 

^^ti. ny^xizih^^m^X'^h. 
{co#ijiHj-fi.. 03tcB^©jfflioa*:^^^^-r. m 

3«. LED^3<ii:LfeLEDIlIS&fi?«-C-S)'9. "V 
^>'i/fflh-7>'i/'X:5'TRai031/^:J'tC(Sgj5tRa, LE 
Da. L E D b Rlf L E D c *WJlwiS<t '^ix. ffiSlRa 
caitSSmSVccT&^EIttD^ixl.. ^yt, fflBTRaS^IEtft 

BSS^jSVcc^fiJJiJlcSt^'y X :5^'f jT- HDai: 
Et^cm^mJEVa*<EpjD$iXl., -eoai:'3ft-^{i«iJiRb 
i&:rt-URa«0'<-x^ER!ioSn&. >5r*i. j£fflA:^«^ 
l5ie^SVa<^)^^'fb&OF:^^fc«friB'y X :/>f 
5i— FDatctti-rffiii (ffiii^J-SiKIl^-ti-r) i:LTt, 

ia^<0J:3tcigjS1^<0iEiJi$iJffllfl-^ScS:^ 
[ 0 0 2 6 J 134 iCtt, ±ieraiSlJ«fi-^Sc, i3MA:>3 



c7)^)-EitjS«ffiVaSt/TRac7)<-;?.«ff<^)=g- 

hmmmm^^\imm&^-^>,zLfzm^xh'^ . t 
^m&'i<ib(mmm^^<^iioi.z^h. ^^^ism. 

iiHSSBJi, iSt«lSiJ»Hi-^c*fM-ffilgSffiEVa$-jai.jt 

Wm\izr>\^XfVVx^^ (ma^M -th. m.^X. m 
sLiMmifi^. n. J\<r)iir>\,z^\t-tiMl,iZ<r)fVVX^ 

<r>mmj^Ra.<ry<.—xws.b.Lxtm^ix^ wvvxm 

<7)W^tCtiV%-CLEDa~LEDc*<:t>'t-S, C<7)i© 
fV\^xm^JK<-tfH^RB.<r)-^ylimtfi^<^j:':>X 

mufi±.ti^*). m^zjvvxm^m<'nxm^ai<7)^>m 

mm.<^j:^xwMifTtfih. ^oiatc, m)mmm 

[00271 H?IEmg*l|UII<^)fllB!t (03 ) Srfijffl 

mmms.^m-T-i^bLxm}mmm^^^^7^x 
:)i^-^fztcox-$>i>. ^fc. ms tm—<r>i>(r>l,z^im- 
^^^:nLxs>^ . ±iaiB»)®jfflifi-§-^¥S7 
-T^ayx-m^^ti. A/D^mwa. imm>..m 

03 1 |ilStgc7)|gjS4«cc?)lglll$fJPfi-^Sc^%^-rSig?$ 

h^mx-h. z<r>mmm^^%!^^m^zii\^x\t. 
A/'D^m^^^x'X-h'^ixfcmiMMns^m=f—9^ 

i?^)v^-'^\^=f}m.'&i^xhhmm.)^^)m.\^. n 
vcmzm\:,tzmm. (04 ) \,zwcm.fzmmm^^ 

(+ffl) A.ai:»]-rs. z(D^. i!:8S«isvcc*iffiT 

Jw, ieS5«jSVcc3&<±#L, ^^^o•C^J■E«fft>±#L;t 

i: ^ \,z\tmLmm.-kwm.i. 'ofmmsk< \^fz^mm 

Vcc*^'^^|?lL;t:Ji-TRa<734->WS*»'^S*T., LEDO 

[0028] Wiz. mimmm<rymL (03 ) 

L , Jf H3t{c:iifi!S-»i-^cgaK$'JPt30# 0 6 5: t i: (cSi 
m-h, 06{iBirlB03<Olifigcot,O(c. iSHTtSr^aj 
■f--l.3l£-fe:^-9-8?&igtt. Wt^y^S.amS.^-))-^im 
3fcx- i: LT |g»$iJffllfi^3^*S 9 ^A:»3 S Hi-^^ t 
<OT-J>.S. =5:13, 03i:l«I-<Ot>6Otc{i|Hl-1?-^2:#L 

J^^Sil. A/DSaagf59a. ifcffi{gP9b, Btne03i:P]^ 



!(7) 001-308384 ( P 2 0 0 1 - 3 0 8 38 4 A ) 



L, mmMW^5<nismxi}^ (+«> ^ai:^-rs. ^ 
<7)^. mm^mr m< ) l. 3K-fc>-9-8cosffm 

sci^-n-thXoifZ-Th. ^mzx^. wm%tmmL 

[0 0 2 9] ^^v:<iHrrlBH6<0«Bg(^mi:L-C. 07 

c^mjaturtiv^. ia7{±Hifleii3toigB£icfc{ts« 

SUtlilS5<7)i£fflA:^SS (-«) (c3t-b>~9-80^JEai 

4lcST{iJ6«. t . t«-EEgi[«EVa*>'3t-fey-9-8iO«E 
ai:>5t^:S. fi!.-:>.T. 3t-fey-9-8<^«Eai:^*«±#-rix 
{fTR a Id jDi? S VVxmS.cr>J VVxmim < =5: 0 . ^ ii 

t, L E DC0BBjK*>^^-ft;$^Xl. . 
[ 0 0 3 0 ] »:tC, -gJL E DOmtcW-r^BgjgaiJffll 
08 Sr t i: l,zmm-h . HSJifrlBS 1 <OflliSSr 
S*tL, LED4StKc7)«ltfllSSgm<t/c SCOT'S) 

1 <^m.m\m/% 2 c^setRah srs^o i 

a tcS»t . RIStffRl i: S L E D 1 or y - 

h'Rt>'|5lSiJiR2i:C0g^i^T'$>l. LE D 4<7)Ty- H-5- 

<Di><r>i.ziin-'^^^nLxhh, iMmmumm^ 
^^mm±i,z'7^avx'mm.^ix. a/d^ssio 
a, *ij^apiob. m^i<r>jvvxm^ss.^^-thm 

[0031] z<r>mmmm^^^mot.zii\^xM. 
■r^i-SrT-f 'j-?)v^—9kz^WkL. fj^gpiobtctjv^r 

Zitt>^^ 'J9)V^—!^^fi^1xh=f'ibWL^VXhhm 
^mtiimth. Mix*>OLED*^jftKLT7l--r>' 
tt^lc^Sroy-cJ©^, ^85*^S5ii^<=5rSc7)T'LED IX 
ti L E D 4 -til-pnOT y - H 0®E<4±# L , lulES 



t i: ic^ 1 O>'N-;l'>i.«-§^S[E10 c im^-fi,m 1 

0. iE«=5ri!l<JOLEDgf<7),^*<±#L. ttRCcJ:!..^ 
JKffiTSrad. =6rtJ. -e«Ofl&£7)|j)f^icov%TJi0l i:|n| 

[ 0 0 3 2 1 iJctc, Huj^sox-f -/f-y^/y^fXtfoiRMX 

o#09$rti:tcm0J-r.S>. 09««(ne08«7)m{C0 

3 <^if ffi "5 t <7)-c'*> 0 , mimi.z\iwmm 
m^^^m\-sa^mm^<om^im^z'th, ^fc. 0 

8X*i03t|5l-<Ot,<Otc(i|B)-?$-^Sr#fCfcS. IB 

^thmicDnii^^m^^moc^z^t. mim.(r)^i 

wCOfficOA/D^gPlla. fij^gpilb&t/^$ijffllg|511e 
AND^'-M, AND^'-h2, -iVJ^—^Sm/m 

nmm^3 1 ^m^^cox 0 i,zmmLxm^-rt . 

[0 033] tfz. mm%±mi c <oiiaii*<7)ii 1 com 
^umnm^5(^iEmx:hm (+«> 

JUXm^X'S)^^2<7)m^SeiiAhlDy- h 2RX/^ > 
J<-i}'3izXtl-t^. >gSLiiitiS5(±, mr^co03c7)|j, 

LED • AS (LED 1~LED3) XtiLED • BP 
(LED4~LED6 ) \i-^\,Z-^> (jj^T) Xti:t7 
(M^T) 01 tISl!KtCTR13lt/TR2<?)X-f -yf-V^ 

y^x<7)%±t:-»w^L. my^x:{zj:hmmi:imr 

-S. lll<Offitn:Rli:<0«SE^'C*&LEDlor 

y- K&txig 2 £0ffita:R2 i: ^mmj^xh 1. l e d 4 cor 

$iJffll«-^^^¥Sll<OA/D^i^gBll a'vAti $-li-Cl^ 
S. ClixfCiO, Htne08i:ll«IWlM^t^:O, -SSL 

E Dti^im Lf::m^iziiiEm^mcr>LE Dm(Dmm*<± 
t,z-o\,^ximi . msxamakmmiotzufjmmi:'^ 

[0034 ] 

a<^LEDS:— ^lc:5f>-5f7-ri>C:i:^<, LED^o 

•y 9 CL't(,z^mziiry:^yti><r>X'X-( v^yyvvy 
i^x9izxhx-i •/^y^'y^XiD^t^m^'-rhzt 



:(8) 001-308384 ( P 2 0 0 1 - 3 0 8 3 84 A) 



. mmeom^ $ *^^t lx t, wz^m. ttim^ s irz 

LEDfbtS:*Jffll-t§. tfz. -^(DLED^mmLX 
}mL^<^j:^tz^lzL^ti^miiiL. lE^^fflSOL 

[01] ^^izxi>mm^mmmmm<Dm i 

[02] 015:SiBfl-r-S.Jta6i7)^>f A^A—hT'^!)?.. 
[03 ] *^BJ(Ci«.fBfe3gi=^IB«)$iJffllgg«0^2cO|| 

[04] m3^m^f{thtz^<r>^^2^^^-YX'ihh, 
\m'h\:immzi.hmm=mwmYmm(r>'m3<r>m, 

\.mb\^w9Azi.hmm=Fmsmmm.<rmA<^ 

[07 ] *^BBlcJ:S^3te^^igl!)$']»^S0^5<7)^ 
Sfif?iJ^*-rSg|5:7-a .y ^ 0T'$> ^ . 

m^\^wyi\zi.hmiM=tmm&mm.<rm(><^ 



[09] ^wTAzi. h ^m=mmms^m.<n^ i <rm 
Mfifii^^-r^gPT'D -y 9mx'hh . 

a5yo-y:?0-c'j>s. 
[l$-t«7)iKBHi 

1, 2 AND^-'-h 

4. 6. 7. 9. 10, lu 21 'mmm^^^n. 

4a. 4b. 10c, lOd. lid njVTM.^^L^ 

6a. 7c. 9c. 11c WmSLU 

7a. 9a. lOa. 11a A/D^gS 

7b. 9b itIggP 

10 b, lib ipJ^gU 

4c. 6b, 7d. 9d. lOe. lie $JPgE 

5 M^iti^ 

8 

TRl.TR2.TRa.TR21.TR22 Y^V-jTs^ 

R1--R4, Ra~Re, R21 ~R23 ffitji 

LED1~LED6, LEDa— LEDc, LED21 ~LED26 Wt^^-^ 

-H 

Da 'yx-^-rJ^^f 



II] 



[02] 



f- VeedlO 4 
Rl 

OBO-l R) 

UD I une 



IKl 1- 
K2 



IBit 



IB2 2- 
Ii3 



Om-B m 



I 





Sb Sa 



s. n 
- 1 




"L_n_ 


€-Tb — 


— H 


Vi\<-Ti |~| 




1 1 




1 n 



[04] 




[03] 




?7l 



[07] 



-o- VccQO 



Lm> i3'^^^^^'~^sl-Tr* [ 

— £ — J 



6a 



2(9) 001-308384 ( P 2 0 0 1 - 3 0 8 3 84 A ) 



m5] 



-Q- VccCK) 




[[18] 




[HIO] 

VccCDO 






Searching PAJ 1/1 ^— v 

PATENT ABSTRACTS OF JAPAN 



(1 1 )Publication number : 2001 -308384 

(43)Date of publication of application : 02.11.2001 



(51)Int.CI. 




H01L 33/00 






G02F 1/133 




(21)Appiication number 


: 2000-119135 


(71)Applicant 


: FUJITSU GENERAL LTD 


(22)Date of filing : 


20.04.2000 


(72)Inventor : 


KANEHARA HIROYUKI 



(54) UGHT-EMITTING ELEMENT DRIVE CONTROL SYSTEM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce switching noise and the like 
related to a light-emitting element drive control system which pulse- 
drives a plurality of LEDs such as back-light. 

SOLUTION: A first pulse signal Sa generated by a first pulse signal 
generator 4a and a second pulse signal Sb generated by a second pulse 
signal generator 4b and inputted into a driver comprising a first AND 
gate 1. a second AND gate 2, and an inverter 3. The cycle of second 
pulse signal Sb is twice the first pulse signal Sa. Thus, the first AND 
gate 1 and the second AND gate 2 output pulse signals with a phase 
deviated, alternately turns on/off switching transistors TR1 and TR2 to 
disperse occurrence of the switching noise. 




LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner s decision of rejection] 

[Kind of final disposal of application other than the 
examiner's decision of rejection or application 
converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision of 
rejection] 

[Date of requesting appeal against examiner's decision 
of rejection] 

[Date of extinction of right] 

Copyright (C); 1 998,2003 Japan Patent Office 



http://wwwl 9.ipdl.ncipi.go jp/PAl /result/detail/main/wAAAiPaWBIDA41 3308384P1 .htm 



2005/06/08 



JP,2001-308384,A [CLAIMS] 
* NOTICES'* 



1/3 ^— V 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The 1st LED circuit where DC power supply are impressed to the collector of the 1st transistor for 
switching through resistance from the other end of two or more LED in which connected with the serial and two 
or more LED (light emitting diode) carried out the said series connection. The 2nd LED circuit where two or 
more LED is connected to a serial, and DC power supply are impressed to the collector of the 2nd transistor for 
switching through said resistance from the other end of two or more LED which carried out the said series 
connection, The 1st pulse signal of the pulse width which is the signal with which the on-off control of said 1st 
transistor or the 2nd transistor is presented, and was set up beforehand, A drive control signal generating means 
to generate the 2nd pulse signal of the pulse width which this pulse signal twice the period of the 1st set up 
beforehand as a drive control signal. Based on the drive control signal from said drive control signal generating 
means, the driving signal which turns on or turns off said the 1st transistor and 2nd transistor by turns is 
constituted from a mechanical component outputted to the base of this 1st transistor, or the base of the 2nd 
transistor. The light emitting device drive control unit characterized by turning on or switching off LED of said 
1st LED circuit, and LED of the 2nd LED circuit by turns. 

[Claim 2] The light emitting device drive control unit according to claim 1 characterized by constituting from a 
control section which controls the 1st pulse signal generating section which generates said 1st pulse signal for 
said drive control signal generating means, the 2nd pulse signal generating section which generates said 2nd 
pulse signal, and said 1st pulse signal generating section and the 2nd pulse signal generating section. 
[Claim 3] While impressing DC power supply to said 1st LED circuit through the 1st resistance and impressing 
DC power supply to said 2nd LED circuit through the 2nd resistance While preparing the A/D-conversion 
section and the judgment section in the bottom of the control section of said drive control signal generating 
means It inputs into said drive control signal generating means by making the electrical potential difference of 
the node of said 1 st resistance and the 1 st LED circuit, and each node of said 2nd resistance and the 2nd LED 
circuit into the electrical potential difference for fault detection. In this drive control signal generating means, 
said each of electrical potential difference for fault detection is changed into digital data in said A/D-conversion 
section. When it distinguishes that carried out comparison distinction of each said-changed data with the 
reference value in said judgment section, and said electrical potential difference for fault detection of one of 
LED circuits exceeded the reference value The light emitting device drive control unit according to claim 1 or 2 
characterized by extending the pulse width of said 1 st pulse signal, and lengthening the lighting period of the 
LED circuit of another side. 

[Claim 4] The inverter which reverses said 2nd pulse signal for said mechanical component, and the 1st AND 
gate which sends out the signal which took the AND of the signal from this inverter, and said 1st pulse signal to 
the base of said 1st transistor. The light emitting device drive control unit according to claim 1 or 3 
characterized by constituting the signal which took the AND of said 1st pulse signal and 2nd pulse signal from 
the 2nd AND gate sent out to the base of said 2nd transistor. 

[Claim 5] The light emitting device drive control unit according to claim 1 or 3 characterized by setting the pulse 
width of said 2nd pulse signal as 1/2 of one period. 

[Claim 6] The LED circuit where DC power supply are impressed to the collector of the transistor for switching 
through resistance from the other end of two or more LED in which connected with the serial and two or more 
LED carried out the said series connection, A drive control signal generating means to generate the drive control 
signal of the shape of a saw tooth wave which carried out adjustable [ of the upper limit ]. Based on the drive 
control signal from said drive control signal generating means, the driving signal which turns on or turns off said 
transistor is constituted from a mechanical component outputted to the base of this transistor. The light 
emitting device drive control unit characterized by controlling the brightness of luminescence of two or more of 
said LED by carrying out adjustable [ of the upper limit of the drive control signal of the shape of said saw tooth 
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wave ]. 

[Claim 7] The light emitting device drive control unit according to claim 6 characterized by constituting from the 
saw-tooth-wave generating section which generates the drive control signal of the shape of said saw tooth wave 
for said drive control signal generating means, and a control section which controls said saw-tooth-wave 
generating section. 

[Claim 8] While preparing the A/D-conversion section and a comparator in the bottom of the control section of 
said drive control signal generating means Prepare the resistance dividing network which carries out resistance 
division of the DC power supply for said two or more LED, input the partial pressure electrical potential 
difference by this resistance dividing network into said drive control signal generating means, and it sets for this 
drive control signal generating means. Said comparator compares with a reference value the data which changed 
said partial pressure electrical potential difference into the digital data, and were said-changed in said A/D- 
conversion section. The light emitting device drive control unit according to claim 6 or 7 characterized by 
controlling to carry out adjustable [ of the upper limit of the drive control signal of the shape of said saw tooth 
wave ] according to the fluctuation in this comparison, and to make regularity brightness of luminescence of two 
or more of said LED. 

[Claim 9] While preparing the A/D-conversion section and a comparator in the bottom of the control section of 
said drive control signal generating means Form the photosensor which detects the brightness of an ambient 
light, input the detecting signal from this photosensor into said drive control signal generating means, and it sets 
for this drive control signal generating means. Said comparator compares with a reference value the data which 
changed said detecting signal into the digital data, and were said-changed in said A/D-conversion section. The 
light emitting device drive control unit according to claim 6 or 7 which carries out adjustable [ of the upper limit 
of the drive control signal of the shape of said saw tooth wave ] according to the fluctuation in this comparison, 
and is characterized by controlling the brightness of luminescence of two or more of said LED according to the 
brightness of said ambient light. 

[Claim 10] The drive control signal of the shape of a saw tooth wave from said drive control signal generating 
means inputs said mechanical component into a non-inverter input edge. The direct current voltage of a setup is 
impressed beforehand, in the opposition input edge, it stabilized based on the DC power supply for said two or 
more LED ■ — Claim 6 characterized by constituting the pulse signal which made pulse width the period when said 
drive control signal exceeded said direct current voltage from an operational amplifier sent out to the base of 
said transistor, a light emitting device drive control unit according to claim 8 or 9. 

[Claim 1 1] The light emitting device drive control unit according to claim 10 characterized by making direct 
current voltage impressed to said opposition input edge into the both-ends electrical potential difference of the 
zener diode connected to the DC power supply for said two or more LED through resistance. 
[Claim 12] The light emitting device drive control unit according to claim 6 characterized by to constitute from 
an operational amplifier which the drive control signal of the shape of a saw tooth wave from said drive control 
signal generating means inputs said mechanical component into a non-inverter input edge, and sends out the 
pulse signal which made pulse width the period which carried out resistance division of the DC power supply for 
two or more of said LED, and when the direct current voltage of a setup was impressed beforehand at, and said 
drive control signal exceeded said direct current voltage to an opposition input edge to the base of said 
transistor. 

[Claim 13] The drive control signal of the shape of a saw tooth wave from said drive control signal generating 
means inputs said mechanical component into a non-inverter input edge. In an opposition input edge The 
detecting signal from the photosensor which detects the brightness of an ambient light inputs, and the pulse 
signal which made pulse width the period when said drive control signal exceeded the direct current voltage 
concerning said detecting signal is constituted from an operational amplifier sent out to the base of said 
transistor. The light emitting device drive control unit according to claim 6 characterized by controlling the 
brightness of luminescence of two or more of said LED according to said detecting signal. 

[Claim 14] The 1st LED circuit where DC power supply are impressed to the collector of the 1st transistor for 
switching through resistance from the other end of two or more LED in which connected with the serial and two 
or more LED carried out the said series connection. The 2nd LED circuit where two or more LED is connected 
to a serial, and DC power supply are impressed to the collector of the 2nd transistor for switching through said 
resistance from the other end of two or more LED which carried out the said series connection. It is the signal 
with which the on-off control of said 1 st transistor or the 2nd transistor is presented. The saw-tooth-wave-like 
1 st signal. A drive control signal generating means to generate the 2nd signal which is a pulse signal which 
consists of pulse width which the same period as a said saw-tooth-wave-like signal set up beforehand as a drive 
control signal. Based on the drive control signal from said drive control signal generating means, the driving 
signal which turns on or turns off said the 1 st transistor and 2nd transistor by turns is constituted from a 
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mechanical component outputted to the base of this 1 st transistor, or the base of the 2nd transistor. The light 
emitting device drive control unit characterized by turning on or switching off LED of said 1 st LED circuit, and 
LED of the 2nd LED circuit by turns. 

[Claim 15] The light emitting device drive control unit according to claim 14 characterized by constituting from a 
control section which controls the saw-tooth-wave generating section which generates said 1 st signal for said 
drive control signal generating means, the pulse signal generating section which generates said 2nd signal, and 
said saw-tooth-wave generating section and the pulse signal generating section. 

[Claim 16] While impressing DC power supply to said 1st LED circuit through the 1st resistance and impressing 
DC power supply to said 2nd LED circuit through the 2nd resistance While preparing the A/D-conversion 
section and the judgment section in the bottom of the control section of said drive control signal generating 
means It inputs into said drive control signal generating means by making the electrical potential difference of 
the node of said 1 st resistance and the 1 st LED circuit, and each node of said 2nd resistance and the 2nd LED 
circuit into the electrical potential difference for fault detection. In this drive control signal generating means, 
said each of electrical potential difference for fault detection is changed into digital data in said A/D-conversion 
section. When it distinguishes that carried out comparison distinction of each said-changed data with the 
reference value in said judgment section, and said electrical potential difference for fault detection of one of 
LED circuits exceeded the reference value The light emitting device drive control unit according to claim 14 or 
15 characterized by making high the upper limit of the 1st signal of the shape of said saw tooth wave, and 
lengthening the lighting period of the LED circuit of another side. 

[Claim 1 7] The 1 st signal of the shape of a saw tooth wave from said drive control signal generating means 
inputs said mechanical component into a non-inverter input edge. The operational amplifier which outputs the 
pulse signal which made pulse width the period which was stabilized based on the DC power supply for said two 
or more LED, and when the direct current voltage of a setup was impressed beforehand at, and said drive 
control signal exceeded said direct current voltage to an opposition input edge, The 1st AND gate which sends 
out the signal which took the AND of the inverter which reverses said 2nd signal, and the signal from this 
inverter and the signal from said operational amplifier to the base of said 1st transistor. The light emitting device 
drive control unit according to claim 14 or 16 characterized by constituting the signal which took the AND of the 
signal from said operational amplifier, and the 2nd signal from the 2nd AND gate sent out to the base of said 2nd 
transistor. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a light emitting device drive control device, and relates to drive 
control of LED (light emitting diode) used for the back light of a liquid crystal display component (LCD) etc. by 
the detail more. 
[0002] 

[Description of the Prior Art] Drawing 10 is an example of the conventional light emitting device drive control 
unit which consists of two or more LED. by this example like illustration with one LED circuit which consists of 
the transistors TR21 for LED (LED21 — said — 22 — said — 23) and switching and resistance R22 which were 
made into three pieces Other LED circuits which consist of same transistor TR22 three LED (LED24 — said — 
25 — said — 26) and for switching and resistance R23 are connected to juxtaposition. Current supply is 
received from DC power supply Vcc of a predetermined electrical potential difference (DC) through resistance 
R21 from the LED circuit end side of these parallel connection, moreover, the drive control signal S1 1 of the 
shape of a pulse from the drive control signal generating means 21 which mainly consists of microcomputers at 
the other end side of the LED circuit of parallel connection — inputting — resistance R22 or resistance R23 — 
minding — a transistor TR21 or a transistor TR22 — each base — adding — these [ TR21 ] or TR22 is turned 
on and off. c ar 

[0003] 

[Problem(s) to be Solved by the Invention] However, in said conventional light emitting device drive control unit, 
in order to make two or more LED (LED21-LED26) turn on and off all at once, there was a fault that generating 
of the switching noise of transistors TR21 and TR22 concentrated. When DC power supply Vcc carry out voltage 
variation, under the conventional configuration, the effect Moreover, a direct receptacle, It stops also turning on 
LED connected to it and a serial when the fault of changing the brightness of LED luminescence, or a part of 
LED stop breaking down and lighting up. The fault that the whole brightness falls, the fault that the brightness of 
LED luminescence is fixed even if surrounding brightness changes further, and it cannot be made the brightness 
according to surrounding brightness, ********, This invention aims at offering the light emitting device drive 
control unit which aimed at the improvement of the above-mentioned fault. 
[0004] 

[Means for Solving the Problem] The 1 st LED circuit where DC power supply are impressed through resistance 
from the other end of two or more LED in which connected at the serial and LED (light emitting diode) of 
plurality [ this invention / collector / of the 1 st transistor for switching ] carried out the said series connection. 
The 2nd LED circuit where two or more LED is connected to a serial, and DC power supply are impressed to the 
collector of the 2nd transistor for switching through said resistance from the other end of two or more LED 
which carried out the said series connection. The 1st pulse signal of the pulse width which is the signal with 
which the on-off control of said 1st transistor or the 2nd transistor is presented, and was set up beforehand, A 
drive control signal generating means to generate the 2nd pulse signal of the pulse width which this pulse signal 
twice the period of the 1 st set up beforehand as a drive control signal, Based on the drive control signal from 
said drive control signal generating means, the driving signal which turns on or turns off said the 1st transistor 
and 2nd transistor by turns is constituted from a mechanical component outputted to the base of this 1st 
transistor, or the base of the 2nd transistor. The light emitting device drive control unit which turns on or 
switches off LED of said 1 st LED circuit and LED of the 2nd LED circuit by turns is offered. 
[0005] Moreover, it constitutes from a control section which controls the 1st pulse signal generating section 
which generates said 1 st pulse signal for said drive control signal generating means, the 2nd pulse signal 
generating section which generates said 2nd pulse signal, and said 1 st pulse signal generating section and the 
2nd pulse signal generating section. 
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[0006] Moreover, while impressing DC power supply to said 1 st LED circuit through the 1 st resistance and 
impressing DC power supply to said 2nd LED circuit through the 2nd resistance While preparing the A/D- 
conversion section and the Judgment section In the bottom of the control section of said drive control signal 
generating means It inputs into said drive control signal generating means by making the electrical potential 
difference of the node of said 1st resistance and the 1st LED circuit, and each node of said 2nd resistance and 
the 2nd LED circuit Into the electrical potential difference for fault detection. In this drive control signal 
generating means, said each of electrical potential difference for fault detection is changed into digital data in 
said A/D-conversion section. Comparison distinction of each said-changed data is carried out with a reference 
value in said judgment section, when it distinguishes that said electrical potential difference for fault detection of 
one of LED circuits exceeded the reference value, the pulse width of said 1st pulse signal is extended, and the 
lighting period of the LED circuit of another side is lengthened. 

[0007] Moreover, it constitutes from an inverter which reverses said 2nd pulse signal for said mechanical 
component, the 1 st AND gate which sends out the signal which took the AND of the signal from this Inverter, 
and said 1st pulse signal to the base of said 1st transistor, and the 2nd AND gate which sends out the signal 
which took the AND of said 1st pulse signal and 2nd pulse signal to the base of said 2nd transistor. 
[0008] Moreover, the pulse width of said 2nd pulse signal is set as 1 /2 of one period. 

[0009] Moreover, the LED circuit where DC power supply are impressed through resistance from the other end 
of two or more LED in which connected at the serial and LED of plurality [ this invention / collector / of the 
transistor for switching ] carried out the said series connection, A drive control signal generating means to 
generate the drive control signal of the shape of a saw tooth wave which carried out adjustable [ of the upper 
limit ], Based on the drive control signal from said drive control signal generating means, the driving signal which 
turns on or turns off said transistor is constituted from a mechanical component outputted to the base of this 
transistor. The light emitting device drive control unit which controls the brightness of luminescence of two or 
more of said LED is offered by carrying out acjjustable [ of the upper limit of the drive control signal of the shape 
of said saw tooth wave ]. 

[0010] Moreover, it constitutes from the saw-tooth-wave generating section which generates the drive control 
signal of the shape of said saw tooth wave for said drjve.cpntrol signaj generating^means, and decontrol section 
which controls said saw-tooth-wave generating section. 

[0011] Moreover, while preparing the A/D-conversion section and a comparator in the bottom of the control 
section of said drive control signal generating means Prepare the resistance dividing network which carries out 
resistance division of the DC power supply for said two or more LED, input the partial pressure electrical 
potential difference by this resistance dividing network into said drive bbhtrol signal generating means, and it 
sets for this drive control signal generating means. It controls to carry out adjustable [ of the upper limit of the 
drive control signal of the shape of said saw tooth wave ] according to fluctuation [ in / for the data which 
changed said partial pressure electrical potential difference into the digital data, and were said-changed / this 
comparison ] as compared with a reference value by said comparator in said A/D-conversion section, and to 
make regularity brightness of luminescence of two or more of said LED. 

[0012] Moreover, while preparing the A/D-conversion section and a comparator in the bottom of the control 
section of said drive control signal generating means Form the photosensor which detects the brightness of an 
ambient light, input the detecting signal from this photosensor into said drive control signal generating means, 
and it sets for this drive control signal generating means. As compared with a reference value, adjustable [ of the 
upper limit of the drive control signal of the shape of said saw tooth wave ] is carried out according to 
fluctuation [ in / for the data which changed said detecting signal into the digital data, and were said-changed / 
this comparison ] by said comparator in said A/D-conversion section, and the brightness of luminescence of two 
or more of said LED is controlled according to the brightness of said ambient light. 

[0013] Moreover, the drive control signal of the shape of a saw tooth wave from said drive control signal 
generating means inputs said mechanical component into a non-inverter input edge, the direct current voltage of 
a setup is impressed beforehand and the pulse signal which made pulse width the period which was stabilized in 
the opposition input edge based on the DC power supply for said two or more LED, and when said drive control 
signal exceeded said direct current voltage consists of operational amplifiers sent out to the base of said 
transistor, 

[0014] Moreover, let direct current voltage impressed to said opposition input edge be the both-ends electrical 
potential difference of the zener diode connected to the DC power supply for said two or more LED through 
resistance. 

[0015] Or the drive control signal of the shape of a saw tooth wave from said drive control signal generating 
means inputs said mechanical component into a non-inverter input edge, in an opposition input edge, the direct 
current voltage of a setup is impressed beforehand and the pulse signal which made pulse width the period which 
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carried out resistance division of the DC power supply for said two or more LED, and when said drive control 
signal exceeded said direct current voltage consists of operational amplifiers sent out to the base of said 
transistor. 

[0016] Moreover, the drive control signal of the shape of a saw tooth wave from said drive control signal 
generating means inputs said mechanical component into a non-~inverter input edge, the detecting signal from 
the photosensor which detects the brightness of an ambient light inputs into an opposition input edge, it 
constitutes from an operational amplifier which sends out the pulse signal which made pulse width the period 
when said drive control signal exceeded the direct current voltage concerning said detecting signal to the base 
of said transistor, and the brightness of luminescence of two or more of said LED controls according to said 
detecting signal. 

[0017] Moreover, the 1st LED circuit where DC power supply are impressed through resistance from the other 
end of two or more LED in which connected at the serial and LED of plurality [ this invention / collector / of the 
1 St transistor for switching ] carried out the said series connection, The 2nd LED circuit where two or more LED 
is connected to a serial, and DC power supply are impressed to the collector of the 2nd transistor for switching 
through said resistance from the other end of two or more LED which carried out the said series connection, It 
is the signal with which the on-off control of said 1st transistor or the 2nd transistor is presented The saw- 
tooth-wave-like 1st signal. A drive control signal generating means to generate the 2nd signal which is a pulse 
signal which consists of pulse width which the same period as a said saw-tooth-wave-like signal set up 
beforehand as a drive control signal, Based on the drive control signal from said drive control signal generating 
means, the driving signal which turns on or turns off said the 1st transistor and 2nd transistor by turns is 
constituted from a mechanical component outputted to the base of this 1st transistor, or the base of the 2nd 
transistor. The light emitting device drive control unit which turns on or switches off LED of said 1 st LED circuit 
and LED of the 2nd LED circuit by turns is offered. 

[0018] Moreover, it constitutes from a control section which controls the saw-tooth-wave generating section 
which generates said 1st signal for said drive control signal generating means, the pulse signal generating section 
which generates said 2nd signal, and said saw-tooth-wave generating section and the pulse signal generating 
.V, section. ; , i . . . e ^ d ,i - . . 

[0019] Moreover, while impressing DC power supply to sajd.lst LED circuit through. the 1st resistance and 
'. impressing DC power supply to said 2nd LED circuit through the 2nd resistance 'While preparing the A/D- 
r^vconversion section and the Judgment section in the bottom of the control sectiomof said drive control signal 
generating means It inputs into said drive control signal generating means by making the electrical potential 
difference of the node of said 1st resistance and the 1st LED circuit, and each node of said 2nd resistance and 
the 2nd LED circuit into the electrical potential difference for fault detection. In this drive control signal 
generating means, said each of electrical potential difference for fault detection is changed into digital data in 
said A/D-conversion section. Comparison distinction of each said-changed data is carried out with a reference 
value in said judgment section, when it distinguishes that said electrical potential difference for fault detection of 
one of LED circuits exceeded the reference value, the upper limit of the 1 st signal of the shape of said saw 
tooth wave is made high, and the lighting period of the LED circuit of another side is lengthened. 
[0020] Moreover, the 1 st signal of the shape of a saw tooth wave from said drive control signal generating means 
inputs said mechanical component into a non-inverter input edge. The operational amplifier which outputs the 
pulse signal which made pulse width the period which was stabilized based on the DC power supply for said two 
or more LED, and when the direct current voltage of a setup was impressed beforehand at, and said drive 
control signal exceeded said direct current voltage to an opposition input edge. The 1st AND gate which sends 
out the signal which took the AND of the inverter which reverses said 2nd signal, and the signal from this 
inverter and the signal from said operational amplifier to the base of said 1 st transistor. The signal which took 
the AND of the signal from said operational amplifier and the 2nd signal consists of the 2nd AND gate sent out 
to the base of said 2nd transistor. 
[0021] 

[Embodiment of the Invention] Hereafter, the gestalt of implementation of invention is explained with reference 
to a drawing based on an example. Drawin g 1 is the 1st example of the light emitting device drive control device 
by this invention, and the important section block diagram of the configuration aiming at reduction of a switching 
noise and drawing 2 are the timing diagrams for explaining drawing 1 . Moreover, drawing 3 is the 2nd example of 
the light emitting device drive control unit by this invention, and the important section block diagram and drawing 
4 which show the basic configuration of control of the brightness (it is hereafter described as an illuminance) of 
LED luminescence are a timing diagram for explaining drawin g 3 . Moreover, drawin g 5 is the 3rd example of the 
light emitting device drive control unit by this invention, and is the important section block diagram showing the 
basic configuration of the illumination control to the voltage variation of DC power supply Vcc. 
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[0022] Moreover, drawin g 6 is the 4th example of the light emitting device drive control device by this invention, 
and is the important section block diagram showing the basic configuration of the illumination control to 
fluctuation of an ambient light. Moreover, drawing 7 is the 5th example of the light emitting device drive control 
unit by this invention, is the exception method of drawing 6 , and is the important section block diagram showing 
the basic configuration of the illumination control to fluctuation of an ambient light. Moreover, drawing 8 is the 
6th example of the light emitting device drive control unit by this invention, and is the important section block 
diagram of a configuration of coping with failure of LED a part on the basis of the configuration of said drawing 
1 . Moreover, it is the 7th example of the light emitting device drive control unit by this invention, and drawin g 9 
incorporates the configuration of drawin g 3 in the configuration of said drawin g 8 . and is reduction of a switching 
noise, or the important section block diagram of a configuration of coping with failure of LED in part. 
[0023] Hereafter, each actuation of this invention is explained. First, it is explained as the basic configuration for 
switching noise reduction per actuation. In drawing 1 , it is the same as usual ( drawing 10 R> 0) about DC power 
supply Vcc, resistance R1-R3. light emitting diodes LED1-LED6, and the transistors TR1 and TR2 for switching, 
the mechanical component which consists of the 1st AND gate 1 (following, AND gate 1), 2nd AND gate 2 
(following, AND gate 2), and inverter 3 like illustration to this circuit — preparing — the AND gate 1 and the 
AND gate 2 — the 1st pulse signal Sa and 2nd pulse signal Sb which are a drive control signal which the drive 
control signal generating means 4 generates are impressed to each input end. This drive control signal generating 
means 4 is mainly formed with a microcomputer (the following, microcomputer), and is equipped with control- 
section 4c which controls 1st pulse signal generating section 4a which generates said 1st pulse signal Sa like 
illustration, 2nd pulse signal generating section 4b which generates said 2nd pulse signal Sb, and these 
generating section, 

[0024] The wave of the 1 st pulse signal Sa of the above and the 2nd pulse signal Sb is shown in drawing 2 . Like 
illustration, the period Tb of the 2nd pulse signal Sb was made into twice the period Ta of the 1 st pulse signal 
Sa, and is set as 1/2 of the 1 period Tb about the pulse width of the 2nd pulse signal Sb. The control signal 
which reversed the 1st pulse signal Sa and 2nd pulse signal Sb with the inverter 3 is impressed to the AND gate 
1 by this, and the 1st pulse signal Sa and 2nd pulse signal Sb are impressed to the AND gate 2. Consequently, 

:« . the waye-like- pulse signal shown in the base of transistors TR1 and TR2 at drawing 2 is impressed; and it turns 
on in a pulse forward period, respectively, illustration — as for the pulse, signal which joins the. base of TR1 or 

^' TR2, on-timing is shifted like. Thereby, it turns on or (lighting) turns off by turns (putting outrlights), since all 
. LED is not turned' on and. off to coincidence like before, generating of «the switching noise- of iiHRI' /and TR2 is 
distributed, and a LED-A group (LED1-LED3) or a LED-B group (LED4-LED6) can reduce the effect by this 
noise. ' " ' " 
[0025] Next, it explains per control of the brightness (illuminance) of LED luminescence. The basic configuration 
of illumination control is shown in drawin g 3 . Drawing 3 R> 3 is the example of an LED circuit which made LED 
three pieces, Resistance Ra. LEDa. and LEDb and LEDc are prepared in the collector of the transistor TRa for 
switching at a serial, and DC power supply Vcc are impressed to Resistance Ra. Moreover, it prepares like 
illustration of the operational amplifier 5 as a mechanical component which drives said TRa, the drive control 
signal Sc from the drive control signal generating means 6 inputs into the non-inverter input edge (+ edge), and 
the predetermined electrical potential difference Va which pressured DC power supply Vcc partially with 
Resistance Rc and zener diode Da is impressed to an opposition input edge (- edge). The output signal is 
impressed through Resistance Rb to the base of TRa. In addition, when stabilization of said electrical potential 
difference Va of an opposition input edge is unnecessary, it replaces with said zener diode Da, and is good also 
as resistance (do not resistance-divide, - not shown). Moreover, the drive control signal generating means 6 is 
mainly formed with a microcomputer, and is equipped with saw-tooth-wave generating section 6a which 
generates the saw-tooth-wave-like drive control signal Sc like illustration, and control-section 6b which controls 
said saw-tooth-wave generating section 6a. 

[0026] Each wave of the base electrical potential difference of the above-mentioned drive control signal Sc and 
the partial pressure direct current voltage Va and TRa of an opposition input edge (- edge) is shown in drawin g 
4 . As shown in this drawing, the drive control signal Sc which saw-tooth-wave generating section 6a outputs is 
the saw tooth wave which fixed the period Ta, and a lower limit is a signal in which a upper limit carries out 
adjustable like I of illustration, RO, and Ha as immobilization. Moreover, relation between the above-mentioned 
drive control signal Sc and the partial pressure direct current voltage Va is carried out like illustration. 
Consequently, the pulse output (saturation power) of the operational amplifier 5 is carried out about the period 
when the drive control signal Sc exceeded the partial pressure direct current voltage Va. Therefore, if said upper 
limit changes like I. RO. and Ha. the pulse width of this pulse output will become a different thing. A this pulse 
width adjustable signal is impressed as a base electrical potential difference of TRa, and LEDa-LEDc turns on in 
the period of this pulse width. In this case, if the "on'' period of TRa will become long, an illuminance will go up, if 
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pulse width is made large, and pulse width is narrowed conversely, the "on" period of TRa will become short and 
an illuminance will fall. Thus, an illuminance is controlled by carrying out adjustable [ of the upper limit of the 
drive control signal So ]. 

[0027] Next, it explains based on drawing 5 per [ to fluctuation of DC power supply Vcc using the configuration 
( drawin g 3 ) of said illumination control ] illumination control. Drawing 5 forms the resistance Rd and Re which 
pressures DC power supply Vcc partially in the thing of the configuration of said drawing 3 . and it is made to 
input it into the drive control signal generating means 7 by using this partial pressure electrical potential 
difference as line-voltage-variation data. In addition, the same sign is given to the same thing as drawin g 3 . The 
above-mentioned drive control signal generating means 7 is mainly formed with a microcomputer, and is 
equipped with 7d of control sections which control A/D-conversion section 7a, comparator 7b, saw-tooth-wave 
generating section 7c that generates the drive control signal Sc of the shape of a saw tooth wave of said 
drawing 3 and this function, and each [ these ] functional block. In this drive control signal generating means 7, 
said line-voltage-variation data inputted by A/D-conversion section 7a are changed into digital data, the digital 
data of a comparator 7b smell lever is compared with the reference value set up beforehand, the drive control 
signal Sc set as the upper limit ( drawing 4 ) according to this comparison is generated in saw-tooth-wave 
generating section 7c, and it outputs to the non-inverter input edge (+ edge) of an operational amplifier 5. in this 
case — the time of DC power supply Vcc falling, therefore a partial pressure electrical potential difference also 
falling — said upper limit — a certified value — a necessary value — the time of outputting the drive control 
signal Sc made high, and DC power supply Vcc going up conversely, therefore a partial pressure electrical 
potential difference also rising — said upper limit — a certified value — a necessary value — it is made to 
output the drive control signal Sc made low The "on" period of the part TRa to which DC power supply Vcc 
were changed is adjusted by this, and the illuminance of LED is stabilized. 

[0028] Next, the configuration ( drawin g 3 ) of said illumination control is used, and it explains based on drawing 6 
per [ which was made to follow an ambient light ] illumination control. Drawin g 6 forms the photosensor 8 which 
detects an ambient light in the thing of the configuration of said drawing 3 . and it is made to input it into the 
drive control signal generating means 9 by using the voltage output of this photosensor 8 as ambient-light data. 
Imaddition; the same sign is given to the same thing as drawing 3 . The above-mentioned- drive control. signal. . i 
generating means 9 is mainly formed with a microcomputer, and is equipped with 9d of control sections, which 
%6ntrol A/D-conversion section 9a. comparator 9b, saw-tooth-wave generating^s'ectioh 9c^that generates the - 
drive control signal. Sc?of the shape of a saw tooth wave of said drawing 3 and this function, and leach* [^ these J u 
functional block. In this drive control signal generating means 9. said ambient-light data inputted by A/D- 
conversion section 9a are changed into digital data, the digital data of a comparator 9b smell lever is compared 
with the reference value set up beforehand, the drive control signal Sc set as the upper limit according to this 
comparison is generated in saw-tooth-wave generating section 9c, and it outputs to the nonHnverter input edge 
(+ edge) of an operational amplifier 5. in this case — the time of an ambient light falling (darkly) and the voltage 
output of a photosensor 8 declining — said upper limit — a certified value — a necessary value — the time of 
outputting the drive control signal Sc made high, an ambient light going up conversely (bright), and the voltage 
output of a photosensor 8 going up — said upper limit — a certified value — a necessary value — it is made to 
output the drive control signal Sc made low The "on" period of the part TRa to which the ambient light was 
changed is adjusted by this, and the illuminance of LED is stabilized. 

[0029] Or as an exception method of the configuration of said drawing 6 . it is good also as a configuration of 
drawing 7 . Drawin g 7 inputs the voltage output of a photosensor 8 into the opposition input edge (- edge) of the 
operational amplifier 5 in the configuration of said drawing 3 . In addition, the same sign is given to the same 
thing as drawing 3 or drawing 6 . The potential of an opposition input edge (- edge) is changed according to an 
ambient light, by this configuration, if an ambient light falls (darkly), this potential will also fall, and if an ambient 
light goes up (bright), this potential will also rise. If this fluctuation is applied to said drawing 4 R> 4, the partial 
pressure direct current voltage Va will serve as a voltage output of a photosensor 8. Therefore, if the pulse 
width of the pulse voltage which joins TRa will become narrow if the voltage output of a photosensor 8 goes up, 
an illuminance falls by this and the voltage output of a photosensor 8 decreases, the pulse width of the pulse 
voltage which Joins TRa will become large, and. thereby, an illuminance will increase. Thereby, the illuminance of 
LED is stabilized even if it changes an ambient light. 

[0030] Next, a part is explained based on drawin g 8 per [ to failure of LED ] illumination control. Drawing 8 
prepares the detection function of LED failure on the basis of the configuration of said drawing 1 , specifically 
prepares it like illustration of the 1st resistance R1 and the resistance R2 of the 2nd, and is made to input into 
the drive control signal generating means 10 by using as fault detection data voltage variation of each anode of 
LED4 which is the anode of LED1 which is a node with this resistance R1, and a node with this resistance R2. In 
addition, the same sign is given to the same thing as drawing 1 . The above-mentioned drive control signal 
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generating means 10 is mainly formed with a microcomputer, and is equipped with control-section lOe which 
controls the 2nd lOd of pulse signal generating sections and each [ these ] functional block which generates 
A/D-conversion section 10a, judgment section 10b, 1st pulse signal generating section 10c that generates said 
1st pulse signal Sa. and said 2nd pulse signal Sb. 

[0031] In this drive control signal generating means 10. said each of fault detection data inputted by A/D- 
conversion section 10a are changed into digital data, and each of these digital data are compared with the 
reference value set up beforehand in judgment section 10b. since a current will not flow when which LED breaks 
down and it changes into an opening condition — LED1 or LED4 — the electrical potential difference of each 
anode rises and exceeds said reference value. In judgment section 10b. it judges having exceeded this reference 
value. According to this judgment, the pulse width of the 1st pulse signal Sa which 1st pulse signal generating 
section 10c generates on the basis of control of control-section lOe is expanded to predetermined width of 
face. The illuminance of the LED group of a normal side rises by this, and the illuminance fall by failure is 
compensated. In addition, since it is the same as that of drawin g 1 about other actuation, explanation is omitted. 
[0032] Next, it explains reduction of the above-mentioned switching noise, or based on another method per 
drawing 9 [ as opposed to failure of LED in part ] about illumination control. Drawin g 9 incorporates the 
configuration of drawing 3 R> 3 in the configuration of said drawin g 8 . and specifically differs in the configuration 
of the drive control signal generating means 1 1 and a mechanical component. In addition, the same sign is given 
to the same thing as drawin g 8 R> 8 or drawing 3 . Like illustration, the drive control signal generating means 1 1 
replaces with 1 st pulse signal generating section 1 Oc in the configuration of drawing 8 , and prepares saw-tooth- 
wave generating section 11c which generates the saw-tooth-wave-like 1st signal Sd. Moreover, lid of pulse 
signal generating sections generates the 2nd signal Se which is the same pulse signal as said 2nd pulse signal 
Sb. About other A/D-conversion section 1 la, judgment section lib, and control-section lie, it is the same as 
that of the thing of drawin g 8 . Moreover, it connects like illustration and a mechanical component constitutes 
the AND gate 1, the AND gate 2, an inverter 3, and an operational amplifier 5. Moreover, the opposition input 
edge (- edge) of an operational amplifier 5 is stabilized on the predetermined electrical potential difference Va by 
zener diode Da and resistance R5 like said drawin g 3 . 

[0033] ^Moi'eover, .the 1st signal . Sd of the shape of a saw tooth wave of saw-tooth-wave generating section, lie..-; 
is inputted into the non-inverter input edge (+ edge) of an operational amplifier 5. and inputs into the AND gate. 2. 
and an inverter 3 the 2nd signal Se which is a pulse signal. An operational amplifier '5* outputs the same pulse' ' ' 
signal as said 1st pulse signal Savby actuation of above-mentioned drawing 3 . Therefore, it becomes the : . 
actuation same about the output of this operational amplifier 5 or subsequent ones as drawin g 8 (namely, 
drawing 1 ). and by this, a LED-A group (LED1-LED3) or a LED-B group (LED4-LED6) is turned on or (lighting) 
turned off by turns (putting out lights), generating of the switching noise of TR1 and TR2 is distributed like 
drawing 1 , and the effect by this noise is reduced. Moreover, it is made to input into A/D-conversion section 
1 1 a of the drive control signal generating means 1 1 by using as fault detection data voltage variation of each 
anode of LED4 which is the anode of LED1 which is a node with the 1st resistance R1, and a node with the 2nd 
resistance R2. This becomes the same actuation as said drawing 8 , when LED breaks down in part, the 
illuminance of the LED group of a normal side rises, and the illuminance fall by failure is compensated. In 
addition, since it is the same as that of drawin g 1 , drawing 3 , or drawin g 8 about other actuation, explanation is 
omitted. 
[0034] 

[Effect of the Invention] Without turning two or more LED on and off all at once according to this invention, as 
explained above, since it turns on and off by turns for every LED block, it is lost that generating of the switching 
noise by the switching transistor concentrates. Moreover, also when DC power supply carry out voltage 
variation, the brightness of LED luminescence is amended automatically and stabilized. Moreover, even if 
surrounding brightness changes. LED luminescence is controlled to the brightness which followed it. Moreover, 
also when a part of LED stops breaking down and lighting up, it is detected, the brightness of LED of a normal 
side is raised, and the fall of the whole brightness is compensated. Thus, this invention can be called what can 
contribute to the improvement in the engine performance of a light emitting device drive control unit. 
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JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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[Brief Description of the Drawings] 

[ Drawing 1] It is the important section block diagram showing the 1st example of the light emitting device drive 
control device by this invention. 

[Drawing 2] It is a timing diagram for explaining drawing 1 . 

[Drawing 3] It is the important section block diagram showing the 2nd example of the light emitting device drive 
control device by this invention. 

[Drawin g 4] It is a timing diagram for explaining drawing 3 . 

[ Drawin g 5] It is the important section block diagram showing the 3rd example of the light emitting device drive 
control device by this invention. 

[ Drawin g 6] It is the important section block diagram showing the 4th example of the light emitting device drive 
control device by this invention. 

[Drawing 7] It is the important section block diagram showing the 5th example of the light emitting device drive 
control device by this invention. 

[ Drawing 8] It is the important section block diagram showing the 6th example of the light emitting device drive 
control device by this invention. 

[ Drawing 9] It is the important section block diagram showing ithe 7th example of the light emitting device drive 
control device by this invention. ^ . . i,: r : \ 

[Drawing 10] It is the important section block diagram showing an example of the conventional light emitting 
device drive control device. 

[Description of Notations] , . 

1 Two AND gate 
3 Inverter 

4, 6, 7, .9, 10. 11, 21 Drive control signal generating means 

4a, 4b, 1 0c, 1 0d, lid Pulse signal generating section 

6a. 7c, 9c, 11c Saw-tooth-wave generating section 

7a, 9a, 10a, 11a A/D-conversion section 

7b, 9b Comparator 

10b, lib Judgment section 

4c. 6b, 7d, 9d, 1 Oe, lie Control section 

5 Operational Amplifier 

8 Photosensor 

TR1, TR2. TRa. TR21. TR22 Transistor 
R1-R4. Ra-Re, R21 -R23 Resistance 

LED1-LED6, LEDa-LEDc. LED21 - LED26 Light emitting diode 
Da Zener diode 
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